In a conducting medium dielectric charge and electric field decay with a time constant t R ¼ E=s: In a weakly conducting medium, as e.g. glass or melamine-phenolic laminate in use in Resistive Plate Chambers (RPC), this time is about 10 À3 s; so it is long compared to the time the charge cloud needs to move through the gap and to the time the signal needs to propagate through a dielectric to the electrode. 
Introduction
In a conducting medium (E ¼ E 0 E r ; conductivity s) charge and electric field decay with a time constant t R ¼ E=s: In glass or melamine-phenolic laminate (E r ¼ 2-4; sE10 À9 S=mÞ t R E10 À3 s; so it is long compared to t c ¼ d=vE10 À7 s; the time the charge cloud needs to move with velocity v through the gap (width d) thereby generating the signal, or to t w ¼ d 0 n=cE10 À10 s; the time the signal needs to propagate through a medium (thickness d 0 , index of refraction n) to the electrode. On the contrary, in a metal (e.g. Cu) t R E10 À18 s: But even a weak conductivity prevents the use of a purely static theory. The quasistatic theory [1] [2] [3] can be used. The last step, the inverse Laplace or Fourier transform leads to time-dependent images and to additional nonlocal dissipation terms. In examples, it is shown when these are small so that the images give an approximate but compact information on the field.
The quasi-static theory for weakly conducting media
It is assumed that there is a weak current density due to the electric field and an impressed current density j e : The quasi-static assumption is that the sources act slowly, so that the fields change slowly, and that the conductivity s is rather small. Therefore, the magnetic field, thus the solenoidal part of the electric field, are negligibly small. For that reason the electric field may be expressed as the gradient of a scalar potential. This is inserted into the equation resulting from taking the divergence of the second Maxwell equation to yield the ''Poisson'' equation for a time-dependent impressed current or charge density (which are assumed to fulfil the usual continuity condition) [1] [2] [3] [4] . The resulting equation is solved by a Laplace transform: % Fðr r; pÞ ¼ L½Fðr; tÞ; L½ðq=qtÞFðr; tÞ ¼ p % Fðr r; pÞ À Fðr r; t ¼ 0Þ; and similar transforms for the charge density. Fðr r; t ¼ 0Þ and rðr r; t ¼ 0Þ are the initial data of potential and charge densities. If both are zero one gets the following equation for the potential: r Á ðeðr r; pÞr % Fðr r; pÞÞ ¼ À % rðr r; pÞ=E 0 ð1Þ with e :¼ E þ s=ðpE 0 Þ:
Two-layer problems
Two homogeneous layers with different electrical properties are assumed (zo0:
The potential and the charge density receive corresponding subscripts. Then one gets an equation corresponding to Eq. (1) with e i ¼ const: in each layer. At the interface the potentials must fulfil the following continuity conditions:
We take time-dependent point charges as sources in the isolating dielectric (E 0 E 1 ) and find the field resulting from these in the weakly conducting dielectric 2 (E 0 E 2 ; conductivity s). Then, the decay rate and the potentials are
Charge at rest increasing in time
At the point z 0 ¼ Àz 0 o0; there is a point charge Q 0 ðtÞ ¼ Q t=t 0 ; 0ptpt 0 ; Q 0 ðtÞ ¼ Q; tXt 0 : As in the electrostatic case [5] the field in this configuration is described by Q 0 and two additional image charges, Q 2 at z ¼ Àz 0 o0 and Q 1 at z ¼ z 0 ; F nl ¼ 0 (see Eqs. (4) and (5)). But in the present case these images are also time dependent, see Fig. 1 . Formulae and derivations can be found in Ref. [4] . Fig. 1(f) shows that for T R 5T 0 the conducting dielectric behaves like an RCcircuit producing the derivative of the incoming signal.
Constant charge moving towards interface
A constant charge Q starts at t ¼ 0 at z 0 ¼ Àz 0 o0 and moves with constant velocity v 0 ¼ s=t ¼ 50 mm=ms towards the interface. Only times before it arrives there are considered. The potential (Eqs. (4) and (5)) is given by that of charges,
; as in Fig. 1(d) , but which move towards the interface and a non-local term
with R 3 ðsÞ :¼ R 1 ðsÞ: For r ¼ 0 the above integral may be expressed by exponential integrals. It is preceeded by the factor 1=v 0 t R ; which expression occurs also in the exponent. For weakly conducting media v 0 t R E10 3 m; so it is rather large compared to R 1;2 and s; which are of the order of a few mm. So the non-local term is small compared to the image terms. This is investigated more in detail in Fig. 2 . It turns out that for a conductivity so10 À4 S=m the potential is well described by that due to moving images, in good agreement with earlier results (cf. Fig. 2 of Ref. [6] ). 
